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This  r e p o r t  is one of a series on the  p o s s i b i l i t i e s  of producing house framing 
and s t r u c t u r a l  pane ls  with f lakeboard co re s  and veneer f ac ings .  These COM-PLY 
o r  composite ma te r i a l s  were designed t o  be used in te rchangeably  wi th  conven- 
t i o n a l  lumber and plywood i n  houses. Research on s t r u c t u r a l  framing was i n i -  
t i a l l y  l i m i t e d  to  CON-PLY s t u d s  b u t  has  now been extended t o  i nc lude  l a r g e r  
members such a s  f l o o r  j o i s t s  and roof t r u s s  framing. 

I n  1973, t h e  home-building i n d u s t r y  faced  a shor tage  of lumber and plywood and 
consequent r i s i n g  p r i c e s .  Both i n d u s t r y  and government recognized t h a t  t h i s  
s i t u a t i o n  was no t  a temporary problem and t h a t  long-range p l ans  f o r  b e t t e r  us ing  
t h e  Nat ion 's  a v a i l a b l e  f o r e s t  resources  would be necessary. 

The Fo re s t  Serv ice  of t h e  U.S. Department of Agr icu l ture  and the  U.S. 
Department of Housing and Urban Development a c c e l e r a t e d  coopera t ive  r e sea rch  on 
ways t o  u t i l i z e  t he  whole tree. They concent ra ted  on composite wood products  
made with f lakeboard and veneer as a way of us ing  not  only more of the  tree 
s t e m ,  b u t  a l s o  us ing  less d e s i r a b l e  trees and a g r e a t e r  v a r i e t y  of tree s p e c i e s  
t han  would be used f o r  convent iona l  wood products .  The f lakeboard which 
c o n s t i t u t e s  a l a rge  po r t i on  of COM-PLY s t u d s  and j o i s t s ,  is  made from flaked-up 
wood t h a t  comes from f o r e s t  r e s idues ,  m i l l  r e s idues ,  o r  low-quality t imber.  
Thus, such composites could g r e a t l y  i nc rease  t h e  amount of lumber and plywood 
a v a i l a b l e  f o r  r e s i d e n t i a l  cons t ruc t ion ,  our major use of wood, wi thout  e roding  
t h e  Nation ' s t imber  supply. 

Research on composite wa l l  and f l o o r  framing was performed by t h e  Wood 
Products  Research Unit, Sou theas  t e r n  F o r e s t  Experiment S t a t i on ,  Athens, Ga. The 
American Plywood Assoc ia t ion  coope ra t ed . i n  t he se  s t u d i e s  by des ign ing  and 
t e s t i n g  composite pane l  p roducts  t h a t  a r e  in te rchangeable  with plywood. Both 
types  of products  have been incorpora ted  i n  demonstrat ion houses. 

Included i n  t h i s  series w i l l  he r e p o r t s  on s t r u c t u r a l  p r o p e r t i e s ,  d u r a b i l i t y ,  
dimensional  s t a b i l i t y ,  s t r e n g t h ,  and s t i f f n e s s  of composite s t u d s  and j o i s t s .  
Other r e p o r t s  w i l l  d e s c r i b e  t h e  o v e r a l l  p r o j e c t ,  compare t h e  s t r e n g t h  of 
composite and solid-wood lumber, sugges t  performance s t anda rds  f o r  composite 
lumber, and provide cons t ruc t ion  d e t a i l s  on houses i nco rpo ra t i ng  such lumber. 
S t i l l  o t h e r s  w i l l  exp lore  t h e  economic f e a s i b i l i t y  of manufacturing composite 
lumber and pane ls ,  and w i l l  e s t i m a t e  t h e  amount and q u a l i t y  of veneer a v a i l a b l e  
from southern p ines .  These r e p o r t s ,  c a l l e d  t h e  COM-PLY s e r i e s ,  w i l l  be 
a v a i l a b l e  from t h e  Southeas t e r n  F o r e s t  Experiment S t a t i o n  and t h e  U. S . 
Department of Housing and Urban Development. 

@ 
COM-PLY is a r e g i s t e r e d  trademark of t he  American Plywood Assoc ia t ion .  
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Abstract 

The d r y  volume and s t a n d a r d  g rades  of 
veneer  (PS-1-74) a v a i l a b l e  from black-  
gum, sweetgum, and yel low-poplar  from a 
C o a s t a l  P l a i n  s i te  a r e  p r e s e n t e d  accord-  
i n g  t o  tree d iamete r  c l a s s .  Analyses of 
t h e  y i e l d s  of veneer  and r e s i d u e s  a r e  
made f o r  t h e  hardwood s p e c i e s  and f o r  
mixed s o u t h e r n  p i n e  and hardwoods. 

Keywords: Southern p i n e ,  d iamete r  
c l a s s ,  volume, b l o c k s ,  r e s i d u e ,  Nyssa 
s y l v a t i c a ,  Liquidambar s t y r a c i f l u a ,  
L i r iodemlron  t u l  ipif era. 

Near ly  two- th i rds  of t h e  a n n u a l  t imber  
h a r v e s t  i n  t h e  United S t a t e s  is used i n  
c o n s t r u c t i o n .  T r a d i t i o n a l l y ,  t h e  con- 
s t r u c t i o n  market has  p r e f e r r e d  t h e  so£ t- 
wood spec ies - -p r imar i ly  p i n e s ,  s p r u c e ,  
Douglas - f i r ,  f i r s  , and wes te rn  hemlock. 
These s p e c i e s  have been wide ly  a v a i l a b l e  
and a r e  r e l a t i v e l y  e a s y  to  dry,  s t a b l e  
i n  use ,  and l i g h t  i n  we igh t  compared t o  
many hardwoods. However, a s h o r t a g e  of 
commercial softwood t imber  is a r e a l  
p o s s i b i l i t y  i n  the n e x t  few y e a r s .  The 
i n c r e a s i n g  demand f o r  softwood t imber  is 
a l r e a d y  c r e a t i n g  a r e l a t i v e  s h o r t a g e  
(USDA FS 1973) ,  which is r e f l e c t e d  i n  
i n c r e a s i n g  p r i c e s  f o r  softwood stumpage. 
Although t h e r e  is a l a r g e  volume of 
hardwood t imber  a v a i l a b l e ,  it is n o t  
f u l l y  u t i l i z e d  a t  p r e s e n t .  Ninety  ,per- 
c e n t  of t h e  hardwood sawtimber volume is 
found east of t h e  M i s s i s s i p p i  R iver  
(USDA FS 1978) c l o s e  t o  t h e  major 
c o n s t r u c t i o n  markets . T h i s  hardwood 
r e s o u r c e  must be used e f f e c t i v e l y  i f  

we are t o  m e e t  f u t u r e  demands f o r  
c o n s t r u c t i o n  lumber and p a n e l s  a t  com- 
p e t i t i v e  p r i c e s .  One method of hardwood 
u t i l i z a t i o n  is i n  plywood o r  composite 
s t r u c t u r a l  lumber. 

P rev ious  s t u d i e s  (McAlis ter  1979) have 
shown t h a t  composite lumber (COM-PLY) 
made from yellow-poplar (L i r iodendron  
t u l  i p i f  era I,. 1 ,  sweetgum (Liquidambar 
s t y r a c i f l u a  L. ) , and whi te  oak (Quercus 
a l b a  L.) h a s  s t r u c t u r a l  p r o p e r t i e s  com- 
p a r a b l e  t o  COM-PLY lumber made from 
s o u t h e r n  p i n e  veneers.  COM-PLY lumber 
made from both  hardwood and softwood 
veneers  compared f a v o r a b l y  t o  dimension 
lumber of s p r u c e  o r  f i r .  

The concep t  of combining h i g h - s t r e n g t h  
veneer  ( 2 5  t o  40 p e r c e n t )  w i t h  flake- 
board  (60  t o  75 p e r c e n t )  made from f o r -  
e s t  o r  m i l l  r e s i d u e s  is  w e l l  s u i t e d  t o  
t h e  e f f i c i e n t  use  of a v a i l a b l e  hardwood 
t imber .  Hardwoods and softwoods can be 
combined i n  t h e  same composi te  p roduc t .  
Usua l ly  t h e y  can be combined i n  t h e  same 
p r o p o r t i o n s  t h a t  they  occur  i n  t h e  t i m -  
b e r  s t a n d s .  Th is  o f f e r s  p o t e n t i a l  econ- 
omies i n  h a r v e s t i n g ,  manufactur ing,  and 
marke t ing  composite lumher and p a n e l s .  
Removal of hardwoods and some low-grade 
trees would lower s i te  p r e p a r a t i o n  c o s t s  

a s o u r c e  f o r  r e p l a n t i n g  and improve r- 
u t i l i z a t i o n .  

T h i s  r e p o r t  supplements p u b l i s h e d  i n -  
fo rmat ion  on veneer y i e l d s  from sou th-  
e r n  p i n e  ( M c A l i s t e r  and Taras  1978) and 
hardwoods ( ~ c A l i s t e r  1981 1 i n  the 
S o u t h e a s t  . 
Procedures 

Trees f o r  t h i s  veneer -y ie ld  s t u d y  were 
s e l e c t e d  a s  p a r t  of a t o t a l  tree (above- 



ground) biomass study. '  The s i t e  se -  
l e c t e d  was the  Honey H i l l  u n i t  of the 
Franc is  Marion National  Fo res t  near 
McClel lanvi l le ,  S.C, The s t and  was 
loca t ed  i n  a swampy a rea  c o n s i s t i n g  of 
o l d  r i c e  f i e l d s .  Sweetgum, yellow- 
poplar ,  and water oak w e r e  found i n  t h e  
b e t t e r  drained a r e a s  ; blackgum ( N y s s a  
sylvatica Marsh.) w a s  found i n  poor ly  
dra ined  swamps wi th  s tanding  water.  For 
each spec i e s ,  t h r e e  t r e e s  were s e l e c t e d  
from each of t h e  f i v e  even-inch (12, 14, .... 20) diameter c l a s s e s  from 12 to  20 
inches diameter a t  b r e a s t  he igh t  
(d.b.h.1. For example, t he  14-inch 
d.h.h. c l a s s  inc ludes  t r e e s  from 13.0 t o  
1 4.9 inches  d.h.h. Within each diameter  
c l a s s  we t r i e d  to  sample the  f u l l  range 
of diameters.  The t r e e s  s e l e c t e d  had no 
obvious d e f e c t s  such a s  l i g h t n i n g  s c a r s  
o r  v i s i b l e  decay, and were No. 1 o r  No. 
2 sawtimber q u a l i t y .  The 12-inch t r e e s  
were included al though the  t o p  grades 
r e q u i r e  a minimum d.b.h. of 13.0 inches .  

Trees were f e l l e d  and bucked i n t o  logs  
t h a t  w e r e  mu l t ip l e s  of the  8.75-f oo t -  
long veneer blocks. Usually logs  were 
c u t  t o  17.5- o r  26.3-foot l eng ths ,  which 
are easy t o  sk id ,  handle,  and load.  
Sample d i s k s  1-inch t h i c k  were taken a t  
each bucking cu t .  These d i sks  were used 
t o  determine s p e c i f i c  g rav i ty ,  moisture 
content ,  bark th ickness ,  and r a t e  of 
growth along t h e  stems. 

More than ha l f  the  water oak stems had 
seve re  b u t t  r o t  extending from the  stump 
upward 4 t o  6 f e e t ,  so  t h i s  spec i e s  was 
e l imina ted  from the  veneer c u t t i n g  
phase. 

Each log was weighed on a p o r t a b l e  
e l e c t r o n i c  s ca l e .  Logs were then 
t rucked t o  a cooperat ing southern  p ine  
plywood p l a n t  and c u t  i n t o  p e e l e r  blocks 
103 t o  104 inches  long. Each block w a s  
marked with the  t r e e  number and t h e  
block number i n  the  stem ( f i g .  1 ) .  The 
end diameters  of each block were re- 
corded t o  the  n e a r e s t  0.1 inch.  A l l  
b locks were heated i n  160°F water f o r  16 

- - - - -- - - - - 

 lark, Alexander, I 1 I. , Multl-product 

weight volume factors and t o t a l  t ree  
weight and volume of the major southern 
hardwoods. Unpubl I shed study plan on 
f 1 l e  a t  Southeastern Forest Experiment 
Station, Athens, Ga. 1977. 35 p. 

t o  18 hours before  pee l ing ,  The veneer 
l a t h e  was set t o  produce veneer 1/6 inch  
t h i c k  (avg. 0.167). The p e e l e r  core  
diameter  w a s  recorded f o r  each block. 
I t  averaged 5.4 inches.  

BLOCK 2 1 BLOCK 3 ) BLOCK 4 1 BLOCK 5 ) 1 

Figure 1.--Diagram of veneer blocks measured on stern. 

Veneer from i n d i v i d u a l  blocks was 
color-coded with s t r i p e s  of water- 
s o l u b l e  dye s o  t h a t  it could be r e l a t e d  
t o  t he  block from which it was peeled 
(Schroeder and Clark 1970). Veneer was 
c l ipped  i n t o  f u l l  shee t s ,  ha l f  shee t s ,  
and s t r i p s  according t o  s tandard  m i l l  
p r a c t i c e  f o r  softwood veneer-grade 
d e f e c t  l i m i t a t i o n s .  (This p a r t i c u l a r  
m i l l  g ene ra l ly  c l ipped  t o  maximize the  
number of f u l l  shee t s  r a t h e r  than t o  
maximize grade. Also no s t r i p  l e s s  than 
12  inches wide was saved. ) The veneer 
was dr ied .  f o r  12 minutes a t  38S0 F i n  a 
commercial four-deck steam-heated, j e t -  
type veneer dryer  t o  an average moisture 
con ten t  of less than 6 percent .  Veneer 
was graded a f t e r  dry ing  a s  per  softwood 
veneer grades (American Plywood Associ- 
a t i o n  1974).  Dry veneer volumes and 
grades were recorded f o r  veneer 0.160 
inch  th i ck  and f o r  s i z e s  as fol lows:  

F u l l  shee t s  -- 50 by 102 inches 
Half shee t s  -- 26 by 102 inches  
S t r i p  -- a c t u a l  width by 102 

inches  
~ i s h t a i l  -- a c t u a l  width by 54 

inches  

A l l  s t r i p  and f i s h t a i l  were graded as 
C- o r  D-grade veneer. Actual width f o r  
s t r i p  and f i s h t a i l  ranged between 12 and 
25 inches.  

Results and Discussion 

Summary da t a  of veneer y i e l d s  by spe- 
c i e s  and grade a r e  presented.  The main 
body of t he  r e p o r t  conta ins  d a t a  by t r e e  
diameter ,  spec i e s ,  and der ived  in fo r -  
mation f o r  hardwood and mixed p i n e  and 
hardwood s tands  on t h e  South Caro l ina  
Coas t a l  P la in .  These d a t a  can be used 



t o  e s t ima te  y i e l d s  of veneer, plywood, 
o r  composite products  t h a t  could be pro- 
duced from any given s t and  o r  mix of 
s p e c i e s  ava i l ab l e .  

Table 1 shows veneer y i e l d  by grade 
f o r  the  th ree  s tudy  spec i e s  by diameter 
c l a s s .  Yellow-poplar stems were t a l l e r  
and thus y ie lded  more veneer blocks than 
sweetgum o r  blackgum. However, t h e r e  is 
very l i t t l e  d i f f e r e n c e  i n  green-block 
volume hetween yellow-poplar and sweet- 
gum. There is very l i t t l e  d i f f e r e n c e  i n  
veneer recovery f a c t o r s  f o r  t h e  t h r e e  
s p e c i e s  except  f o r  t he  14-inch blackgum 
( low) and the  20-inch yellow-poplar 
( h i g h ) .  The small  number of t r e e s  
w i th in  each diameter c l a s s  probably d i s -  
t o r t s  some of the y i e l d  r e l a t i o n s h i p s .  

Veneer y i e l d s  by grade f o r  t he  t h r e e  
s p e c i e s  a r e  a l s o  comparable f o r  t he  C 
and b e t t e r  grades of veneer. Blackgum 
y i e l d s  much l e s s  D-grade veneer than 
yellow-poplar o r  sweetgum. The p r in -  
c i p a l  use f o r  t he  d a t a  i n  t a b l e  1 is i n  
con junc t ion  with timber s tand  c r u i s e  
d a t a  o r  f o r e s t  survey volume d a t a  t o  
e s t ima te  t he  volume of veneer by grade 
t h a t  can be peeled ,from timber on a 
given s tand.  

For example, f o r e s t  survey d a t a  
(Craver 1978) is a v a i l a b l e  f o r  the  South 
Caro l ina  Coas ta l  P la in .  Table 13  of 
C r a v e r l s  r e p o r t  shows the number of 

growing-stock trees by spec i e s  and 
d.b.h. c l a s s  on commercial f o r e s t  land. 
Using Crave r l s  r e p o r t  t o  ob ta in  t h e  per-  
centage d i s t r i b u t i o n  of the  th ree  s tudy  
spec i e s  by diameter c l a s s ,  and t a b l e  1 
f o r  volume da t a ,  we can c o n s t r u c t  t a b l e  
2. The da t a  i n  t a b l e  2 assume t h a t  we 
w i l l  h a rves t  only the  three  s tudy  spe- 
c i e s  and ignore the  p ines ,  oaks, and 
s o f t  rnaple which make up a s i g n i f i c a n t  
volume of the  s tand.  Table 2 is i n t e r -  
e s t i n g  i n  s p i t e  of t hese  l i m i t a t i o n s .  

Blackgum (and tupe lo  gum) makes up 
56.7 percent  of the  t o t a l  number of 
s t e m s  considered and 59.3 percent  of the 
number of stems 16  inches d.b.h. and 
l a r g e r .  This i n d i c a t e s  t h a t  blackgum is 
probably an unde ru t i l i zed  spec i e s .  
Blackgum y i e l d s  60 percent  of t he  t o t a l  
C-grade and b e t t e r  veneer and only  30 
pe rcen t  of the  D-grade veneer from t h e  
s t and .  . Sweetgum makes up 39 pe rcen t  of 
t h e  t r e e  volume, y i e l d s  29 pe rcen t  of 
t h e  C-grade and b e t t e r  volume and 60 
pe rcen t  of the  D-grade veneer. Yellow- 
pop la r  makes up about 10 pe rcen t  of t r e e  
volume and of t o t a l  veneer volume. 

The r e l a t i o n s h i p  between spec i e s  and 
veneer grade is somewhat c l e a r e r  i n  
t a b l e  3, where volume f o r  veneer blocks, 
t r e e s ,  and r e s idues  is on an ovendry 
volume bas i s .  Green volumes were re- 
duced by the volumetr ic  shr inkage de- 

Table 1.--Average dry cubic fee t  of veneer by grade and diameter class in  yellow-poplar, sweetgum, and blackgum from 
the  Coastal P la in  

Average 
No. Drv-mp Green Green veneer 

Tree Tree veneer block t ree  recovery 
Spec I es d.b.h. ht.  blocks AB C D F ishta i l  volume volume factor 

(inches) ( f t )  

........................ Cubic feet. . . . . . . . . . . . . . . . . . . . . . .  Percent 

12 65.8 3 0.22 2.56 0.77 0.50 11.18 23.79 32.8 
14 73.1 5 2.66 4.68 1.30 .56 2 .98 38.64 48.1 

Yel low- 16 76.1 6 .15 8.91 6.90 .56 34.23 46.61 48.1 
POP 1 a r  18 85.0 7 .44 12.94 3.90 1.75 41.35 59.98 42.4 

20 82.7 5 1.33 15.95 6.39 1.46 42.39 67.30 58.1 

12 59.2 3 .15 1.40 2.01 .20 12.07 23.74 3 .O 
14 72.0 5 .44 4.78 4.14 .80 27.05 38.64 35.3 

Sweet- 16 66.8 5 2.24 7.34 6.08 .91 33.82 49.59 47.9 
Q 18 74.4 5 1.68 8.58 11.20 .76 42.20 64.1 8 52.6 

20 77.4 5 1.90 13.91 12.05 1.04 56.1 1 77.17 51.2 

12 6 .2 3 .15 3.13 .39 .40 1 .46 22.55 35.9 
14 6 .3 4 .60 4.08 1.24 .50 16.36 28.33 3 .9 

Bl ack- I6 67.2 4 1.19 1 .18 2.10 .70 32.44 44.63 42.5 
gum 18 78.4 5 2.12 1.62 3.21 1.12 36.58 61.02 45.2 

20 83.0 5 .OO 12.80 3.61 2.06 37.26 66.24 45.7 



Table 2.--Average veneer y i e l d s  per 100 stems from a t y p i c a l  mix ture  o f  yellow-poplar, 
sweetgum, and blackyum from a na tu ra l  Coastal P l a i n  t imber stand 

Tree 
d l  ameter 

c lass  Spec i es 
( i nches) 

Green Green 
No. o f  F ~ s h - ,  b lock t r e e  
s ter,is AB C D t a i l  voIusme volume 

.................. C u b i c  feet................ 

Yellow-poplar 2.3 0.5 5.9 1.8 1.2 25.7 54.7 
12 Sweetgurn 16.7 2.5 23.4 33.6 3.3 201.6 396.5 

Blackyum 21.4 3.2 67.0 8.3 8.6 223.8 482.6 

Yellow-poplar 2.2 5.9 10.3 2.9 1.2 46.2 85.0 
14 Sweetgum 9.4 4.1 44.9 38.9 7.5 253.3 362.2 

Blackgum 16.8 10.1 68.5 20.8 8.4 274.8 475.9 

Yellow-poplar 1.2 .2 1 .7 8.3 0.7 41.4 55.9 
16 Sweetgum 5.5 12.3 40.4 33.4 5.0 186.0 272.8 

B l ackgum 9.7 11.5 98.7 20.4 6.8 314.7 432.9 

Ye l l ow-pop l ar  1.1 .5 14.2 4.3 1.9 45.5 66.0 
18 Sweety urn 2.9 4.9 24.9 32.5 2.2 122.4 186.1 

Blackyum 5.7 12.1 60.5 18.3 6.4 208.5 347.8 

Yellow-poplar .6 1.5 17.5 7.0 1.6 46.6 40.4 
20 Sweety um 1.4 2.7 19.5 16.9 1.5 73.6 180.0 

B l ackgum 3.1 C 39.7 11.2 6.4 115.5 205.3 
---, -- - -- 
Tota I 100.0 72.0 546.1 258.6 62.7 2184.3 3644.1 
Ye l l ow-pop l ar  7.4 8.6 58.6 24.3 6.6 205.1 302.0 
Sweetgum 35.9 26.5 153.1 155.3 19.5 841.9 1397.6 
BI ackgurn 56.7 36.9 334.4 79.0 36.6 1137.3 1944.5 

Table 3.--Average dry volume o f  veneer and residues from 100 stems o f  a t y p i c a l  mix ture  
o f  yellow-poplar, sweetgum, and blackgum from a Coastal P l a i n  hardwood stand i n  northern 
South Caro l ina  

Propor t ion  
Ye l low- Sweet- B l ack- o f  stand 
pop1 ar  gum 3um Total  vo i ume 

Cubic feet............. Percent ............. 
A and 3 veneer 8.6 25.6 36.9 72.0 2 

C veneer 58.6 153.1 334.4 546.1 17 

Total  f u l l - l e n g t h  venoer 91.5 334.9 450.3 876.7 27 

F i s h t a i  I 6.6 19.5 36.6 62.7 2 

Total  veneer 98.1 354.4 486.9 939.4 29 

Peel ing res idue 182.4 386.5 513.9 1982.8 3 1 

Total  b lock volunle 180.5 740.9 1000.8 1922.2 60 

Top log res idue 85.3 489.0 710.4 1284.6 40 

Tote l t r e e  vo l umo 265.6 1229.9 1711.2 3206.8 1 00 



termined from the  sample d isks .  
(Volumetric shr inkage and o t h e r  phys i ca l  
p r o p e r t i e s  determined from d i sk  samples 
a r e  shown i n  t a b l e  4.) Note t h a t  the  
t o t a l  volume of veneer recovered, 29 
pe rcen t ,  was l e s s  than the  volume of 
pee l ing  res idue ,  31 percent .  Also note  
t h a t  i f  t he  stem t o  a 4-inch top  is 
taken ou t  of the  woods, there  is a 40 
pe rcen t  i nc rease  i n  t h e  t o t a l  volume of 
wood ma te r i a l  ava i l ab l e .  This is a 
s i g n i f i c a n t  source of res idue  s u i t a b l e  
f o r  uses such a s  pulpwood o r  fuelwood. 
About 70 percent  of the  veneer was of C 
and better grade. This is an e x c e l l e n t  
grade mix. 

Table 5 is s i m i l a r  t o  t a b l e  2 except  
t h a t  southern p ine  is included i n  the  
volume da ta .  Table 5 is cons t ruc ted  
from the  f o r e s t  survey d a t a  (Craver 
1978),  pine veneer-yield d a t a  (McAlister 
and Taras 19781, and the  hardwood volume 
d a t a  i n  t a b l e  1 . Note t h a t  t he  10-inch 
diameter  c l a s s  t r e e s  a r e  included f o r  
t h e  southern pine.  Again the  s i g n i f i -  
c a n t  volume of oaks and s o f t  maple is 
ignored. 

Southern p ine  accounts f o r  a lmost  28 
pe rcen t  of stems i n  t h e  1 0-inch d.b.h. 
c l a s s  and 70 pe rcen t  of t o t a l  stems. It 
is  obvious t h a t  when cons ider ing  t h e  
mixed pine and hardwood volume, t h e  p ine  
volume is much g rea t e r .  However, by i n -  
c lud ing  yellow-poplar, sweetgum, and 
blackgum, t o t a l  wood volume harves ted  
increased  by almost 50 percent .  

Table 6 shows the  r e l a t i o n s h i p  between 
s p e c i e s  and veneer grade f o r  the  mixed 
p ine  and hardwood s tand .  Note t h a t  the  
hardwood top-log res idue ,  p a r t i c u l a r l y  
t h e  blackgum, con t r ibu te s  a tremendous 
volume of wood ma te r i a l  t o  t he  t o t a l .  
I n  f a c t ,  blackgum makes up about  17 per-  
c e n t  of the  number of stems b u t  y i e l d s  
34 percent  of the  top-log r e s idue  
volume. The southern p ine  y ie lded  more 
veneer volume than pee l ing  r e s idue  
volume ; t h e  hardwoods l e s s .  

A s  an Appendix, information is given 
on veneer y i e l d s  by block diameter  
( t a b l e  7 )  and a comparison of veneer 
y i e l d s  f o r  hardwoods from the  t h r e e  
physiographic a r eas  s tud ied  i n  t he  
Southeas t  ( t a b l e  8) . 

Tab1 e  4. - -Selected phys i ca l  p r o p e r t i e s  of  t h r e e  Coastal  P l a i n  hardwoods 

Phys ica l  p r o p e r t y  Yel low-poplar  Sweetgum B l  acKgum 

Wood s p e c i f i c  g r a v i t y  (OD wt ) 
(OD) 

Wood MC (G:W-OD w t  x 100) (%) 11 0  117 104 
OD wt 

Vo lumet r i c  shr inkage-  (Gr i  /OD) ( X )  12.3 15.0 13.9 

Bark s p e c i f i c  g r a v i t y  (OD w t )  
(OD v o l  ) 

Bark MC (%) 113 76 81 

Weight of bark  (percent  o f  d r y  
wood wei ght  ) 



Tab1 e 5. --Average veneer y i e l d s  by grade p e r  100 stems o f  mixed p i n e  and hardwood, by 
species and t r e e  d.b.h. c l ass  f o r  t y p i c a l  t imbe r  stands i n  t h e  n o r t h e r n  Coastal  P l a i n  
o f  South Ca ro l i na  

Tree 
d.b.h. 

Dru- 
Green Green 

c l ESS No. o f  Fish- b lock t r e e  
( inches)  Spec i es sterns AB C D t a i  I volume volume 

10 Pine . 27.6 

Pine 18.9 
12 Yellow-poplar .8 

Sweetgurn 5.0 
Bl ackgum 6.4 

P i  ne 11.6 
14 Yellow-poplar .7 

Sweetgum 2.8 
B I zickgum 5.0 

Pine 6.3 
16 Ye1 low-poplar .4 

Sweety um 1.6 
B I ackgum 2.9 

Fine 3.6 
18 Yellow-poplar .3 

Sweetgum . 9 
B l ackg urn 1 .I 

Pine 1.5 
20 Yellow-poplar . 2 

Sweetgum . 4 
Bl  ackgum 1.5 

Tota 1 100.0 
Pine 70.0 
Yellow-poplar 10.7 
Sweetgum 2.4 
B l ackgum 16.9 

.................... Cubic feet..................., 



Table 6.--Average dry volume of  veneer and residues from 100 stems of mixed pine and hardwood for a typical timber 
stand in  the northern Coastal Plaln of South Carolina 

l tern 

Hardwood 
Proportion proportion 

Yellow- Sweet- Black- of stand Tota I of stand 
Pine poplar gum gum Total ( a l l  species) hardwood volume 

C u b i c  ............... Cubic feet................ Percent feet Percent 

A and B veneer 149.9 2.7 7.9 11.0 171.5 7 21.6 1 

C veneer 349.1 16.0 45.4 99.4 509.9 19 160.8 6 

D veneer 227.3 6.8 46.2 23.5 303.8 12 76.5 3 

Total full- length veneer 726.3 25.5 99.5 133.9 985.2 38 258.9 10 

Fishtai  l 53.1 1.8 4.6 10.8 70.3 2 17.2 1 

Total veneer 779.4 27.3 104.1 144.7 1055.5 40 276.1 11 

Peeling residue 583.9 23.9 116.4 153.2 947.8 36 293.5 11 

Total block volume 1433.7 51.2 220.5 297.9 2003.3 76 569.6 22 

Top log residue 248.8 31.7 127.0 211.3 618.7 24 370.0 14 

Total t ree  volume 1682.5 82.9 347.5 509.2 2622.0 100 939.6 36 

Conclusions 

The fol lowing conclusions may be drawn 
based from the  da t a  presented:  

1 . Yellow-poplar, sweetgum, and 
blackgum from the  Coas ta l  P l a i n  give 
accep tab le  volume y i e l d s  of veneer s u i t -  
a b l e  f o r  t h e  manufacture of plywood o r  
composite products.  

2. Blackgum y i e l d s  a high propor t ion  
of C and b e t t e r  grade veneer. 

3 .  Although southern p ine  makes up 
more than two-thirds of t he  t r e e  volume 
i n  Coas t a l  P l a i n  s t ands ,  t he  hardwoods 
can s i g n i f i c a n t l y  i nc rease  t h e  volume of 
veneer a v a i l a b l e  when harves ted  and 
processed i n  conjunct ion wi th  the  pine. 
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Appendix 

Table 7.--Average veneer y i e l d  by grade and b l ock  d iamete r  c l a s s  f o r  ye1 low-pop1 a r ,  sweetgum, 
and blackgum f rom t h e  Coastal  P l a i n  

B lock Dry veneer volume Green Veneer 
d iamete r  F i sh -  b lock  recovery  
( i n ches )  AB C D t a i  1 v o l  ume Residue f a c t o r  

........................... Cubic f e e t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

YELLOW-POPLAR 

SWEETGUM 

BLACKGUM 

Percent 

26.7 
32.6 
36.8 
44.6 
49.3 
50.8 
53.0 
61.0 

27.2 
31.6 
38.5 
36.4 
47.5 
55.4 
50.0 
51.2 
56.7 

37.5 
37.5 
32.4 
44.6 
43.1 
49.4 
46.8 



L 
h) 

Tab le  8.--Comparison o f  veneer y i e l d s  by spec ies and t r e e  d iamete r  c l a s s  f o r  t h r e e  phys iograph ic  areas i n  t h e  Southeast  

Coasta l  P l a i n  P i  edmont Mounta in  

Tree Dry veneer volume Green Green Dry veneer volume Green Green Dry veneer volume Green Green 
d. b.  h. F i sh -  b l ock  t r e e  F i sh -  b l ock  t r e e  F i sh -  b l ock  t r e e  

( i n ches )  AB C D t a i  1 volume volume AB C D t a i l  vo lumevo lume AB C D t a i l  volume volume 

............................................... C feet...................................................... 

YELLOW-POPLAR 

SWEETGUM 

WHITE OAK 

BLACKGUM 
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